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IS:1448[P:113]-1983 

( Reaffirmed 2006 ) 

Indian Standard 

METHODS OF TEST FOR 

PETROLEUM AND ITS PRODUCTS 

[P:1131 

DETERMINATION OF TOTAL ACIDITY IN AVIATION 
TURBINE FUEL 

( First Reprint DECEMBER 1998 ) 
UDC 662,753.12 [ 621.438 ] : 629.13 : 543.257,1 



AdapUd with permission from ASTM Standard Designation D 3242-79 and 
Institute of Petroleum Standard No. IP 354181 

1. SCOPE 

1.1 This method covers the determination of the total acidity in aviation 
turbine fuel in the range from 0-000 to 0*100 mg KOH/g. 

2. OUTLINE OF THE METHOD 

2.1 The sample is dissolved in a mixture of toluene and iso propyl alcohol 
containing a small amount of water. The resulting single phase solution 
is blanketed by a stream of nitrogen bubbling through it and is titrated 
with standard alcoholic potassium hydroxide to the end point indicated 
by the colour change ( orange in acid and green in base ) of the added 
/f-naphtholbenzein solution. 

3. APPARATUS 

3.1 Burette — A 25-ml burette graduated in 0*1 ml subdivisions, or a 
10-ml burette graduated in 0*05 ml subdivisions, 
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4. REAGENTS 

4*1 j9-Naphtbolbenzein'*' Indicator Solution — The ^-naphtholbenzein 
shall meet the specifications given in Appendix A. Prepare a solution 
containing 10 g of ^naphtholbenzein per litre of titration solvent 
( see 4.4 ) . 

4.2 Nitrogen — Dry type, carbon dioxide-free. 

CAUTION — Compressed gas under high pressure. Gas reduces 
oxygen available for breathing {see Appendix B ). 

4.3 Standard Alcoholic Potassium Hydroxide Solution ( 0*01 N ) — 

Add 0-6 g of solid KOH to approximately 1 litre of anhydrous wopropyl 
alcohol ( containing less than 0*9 percent water ) in a 2-liire Erlenmeyer 
flask. Boil the mixture gently for 10 to 15 minutes, stirring to prevent the 
solids from forming a cake on the bottom. Add at least, 0*2 g of barium 
hydroxide Ba( OH)a and again boil gently for 5 to 10 minutes. Cool to 
room temperature, allow to stand for several hours, and filter the super- 
natant liquid through a fine sintered-giass or porcelain filtering funnel : 
avoid unnecessary exposure to carbon dioxide ( COj ) during filtration. 
Store the solution in a chemically resistant dispensing bottle out of con- 
tact with cork, rubber, or saponifiable stop-cock lubricant and protected 
by a guard tube containing soda lime or soda-asbestos . Standardize 
frequently enough to detect changes of 0*000 2 N, preferably against 
pure potassium acid phthalate in about 100 ml of C02-free water, using 
phenolphthalein to detect the end point. 

Note — Because of the relative large coefficient of cubic expansion of organic 
liquids, such as tVopropyl alcohol, the standard alcoholic solutions should be 
standardized at temperatures close to those employed in the titrations of samples. 

4.4 Titration Solvent — Add 500 ml of toluene and 5 ml of water to 
495 ml of anhydrous wopropyl alcohol. 

5. PROCEDURE 

5.1 Introduce 100 i 5 g of the sample weighed to the nearest 0*5 g, into 
a 5C0-ml wide-mouth Erlenmeyer flask. ( One type of suitable modified 
flask is shown in Fig. 1 ). Add 100 ml of the titration solvent and 0*1 ml 
of the indicator solution. Introduce nitrogen ( see 5.1.1 ) through a 6 to 
8 mm outside diameter glass tube to a point within 5 mm of the flask 
bottom at a rate of 600 to 800 ml/min. Bubble the solution for 3 minutes 
with occassional swirling. 

♦Solid p-naphtholbenzein conforming to the specification given in Appendix A is 
available from Distillation Products Industries, Eastman Organic Chemicals Depart- 
ment, Rochester, N. Y, 14603. 
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5.1.1 Caution — The vapour from this treatment contains toluene and 
should be removed with adequate ventilation. 

5.2 Continue the nitrogen addition and titrate immediately at a tempera- 
ture below 30**G. Add 0-01 N KOH solution in increments and swirl to 
disperse until a green end point is reached that persists for 15 s, 

5.3 Blank — Make a blank titration on 100 ml of titration solvent and 
0*1 ml of the indicator solution, introducing the nitrogen in the same 
manner and titrating to the same end point as above. 



IS : 1448 [ P : 113 ]. 1983 

6. CALCULATION 

6J Calculate the total acid number as follows : 

Total acid number, mg of KOH/g 

(^ — ^) JVx 56'l 
"* M 

where 

A == millilitres of KOH solution required for titration of the 

sample ( 5.2 ), 

B «= miUilitres of KOH solution required for titration of the 
blank ( 5.3 ), 

jV == normality of the KOH solution, and 

M =: mass in g of the sample used. 

7. REPORTING 

7.1 Report the result to the nearest 0*001 mg KOH/g as total acidity. 

8. PRECISION 

8.1 Results of duplicate tests shall not differ by more than the values 
shown in Table 1. 

TABLE 1 PRECISION 

All values are in acid number units 
AvBBAGE Acid Number Repeatability Reproducibility 

O'OOl 0-000 4 O'OOl 3 

0-002 0-000 6 0-001 8 

0-005 0-000 9 0-002 9 

0-010 0-001 3 0-004 1 

0-020 0-001 9 0-005 7 

0-050 0-003 0-009 I 

0100 0-004 2 0-012 8 

These precision data were derived as follows: 
Repeatability « O'OIS 2Vtf 
Reproducibility = 0-040 S^Tlt, where *a* is acid number. 
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APPENDIX A 

( Clause 4.1 ) 

SPECIFICATION FOR /i^NAPHTHOLBENZEIN 

A-1. CONFORMITY REQ^UIREMENTS 

A-1,1 Afipearance — Red amorphous powder. 

A-1.2 Chlorides — Less than 0-5 percent. 

A-U Solubility — Ten grams shall dissolve completely in 1 litre of 
titration solvent. 

A-1.4 Minimam Absorbance— Exactly 0-100 g of the sample is 
dissolved in 250 ml of methanol. Five millilitres of this solution is made 
up to 100 ml with ^H 12 buffer. This final dilution should have a mini- 
mum absorbance of 1-20 when read at the 650-nm peak using a Beckman 
DU or alternative type spectrophotometer, 1-cm cells, and water as the 
blank. 

A-1.5 pH Range 

A-1.5.1 Indicator turns to the first dear green at a relative pH of 
11 ± 0-5 when tested by the method for pHr range of jfr-naphtholbenzein 
indicator as described in Appendix C. 

A*-1.5.2 Requires not more than 0-5 ml of 0*01 N KOH solution above 
that for the blank to bring the indicator solution to the first clear green. 

A-1.5.3 Requires not more than 1-0 ml of O'Ol N KOH solution above 
that for the blank to bring the indicator solution to a blue colour. 

A-1.5.4 Initial pHr of the indicator solution is at least as high as that 
of the blank. 

A«l*5.5 Buffer is made by mixing 50 ml of 0*05 M dibasic sodium 
phosphate with 26-9 ml 0-1 m sodium hydroxide. 
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APPENDIX B 

{Clause 4,2) 

PRECAUTIONARY STATEMENT 

B-1. COMPRESSED NITROGEN 

Caution — Compressed gas under high pressure. Gas reduces oxygen 
available for breathing. 

Keep container closed. 

Use with adequate ventilation. 

Do not enter storage areas unless adequately ventilated. 

Always use a pressure regulator. Release regulator tension before 
opening cylinder. 

Do not transfer to cylinder other than one in which gas is received. 
Do not mix gases in cylinders. 

Do not drop cylinder. Make sure cylinder is supported at all times. 

Stand away from cylinder outlet when opening cylinder valve. 

Keep cylinder out of sun and away from heat. 

Keep cylinders away from corrosive environment. 

Do not use cylinder without label. 

Do not use dented or damaged cylinders. 

For technical use only. Do not use for inhalation purposes, 

APPENDIX G 

( Clause AA.5A ) 

METHOD FOR DETERMINING pHr RANGE OF 
/^-NAPHTHOLBENZEIN INDICATOR 

C-1. SCOPE 

C»1*I This method is intended for determining the acceptability of 
^naphtholbenzein indicator with regard to colour change over a pHr 
range. 
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C-2. OUTLINE OF THE METHOD 

C-2.1 A prescribed amount of indicator is titrated electrometrically 
through the various colour changes with alcoholic potassium hydroxide 
and results plotted against meter readings converted to pHr units. 

C-3. DEFINITION 

C-3.1 pHr — An arbitrary term which expresses the relative hydrogen 
ion activity in the toluene — /ropropyl alcohol medium in a manner 
similar to that in which the term />H expresses the actual hydrogen ion 
activity in aqueous solutions. For the purpose of this method, the ^Hr 
acidity scale is defined by two standard buffer solutions which have been 
designated pH.r 4 and /»Hr 11 . The exact relation between /»Hr and the 
true pH of a toluene-fjopropyl alcohol solution is not known and cannot 
be readily determined. 

C-4, APPARATUS 

C«4«l Meter, Glass Electrode, Calomel Electrode, Stirrer, Beaker 
and Stand — as specified in IS : 1448( P : 1 )-l971*. 

C-5. REAGENTS 

G-5.I Acidic Buffer Solution {pHr =» 4*0 ) — Prepare a stock solution 
in accordance with method IS : 1448 ( P : 1 )-l971*. Add 10 ml of buffer 
stock solution to 100 ml of titration solvent. Use the diluted solution 
within 1 h. 

C-5.2 Alkaline Buffer Solution (pHr = 11*0 ) — Prepare a stock 
solution in accordance with method IS : 1448( P : 1 )-1971*. Add 10 ml of 
buffer stock solution to 100 ml of titration solvent. Use the diluted solu- 
tion within 1 h. 

G-5.3 Standard Alcoholic Hydrochloric Acid Solution ( 0*2 N } — 

Prepare and standardize in accordance with IS : 1448(P : 1 )-197i*. 

G-5*4 /r-Naphtholbenzein Indicator Solution — Prepare as described 
in 4.1. 

G-5.5 Potassium Ghlcride Electrolyte — Prepare a saturated solution 
of potassium chloride ( KCL ) in water. 

G-5.6 Standard Alcoholic Potassium Hydroxide Solution ( 0*1 N ) - 

Prepare, store, and standardize in accordance with IS : 1448 ( P : 1 )- 
1971*. 

G-5,7 Titration Solvent — Add 500 ml of toluene and 5 ml of water to 
495 tjA of anhydrous wopropyl alcohol. The titration solvent should be 
made-up in large quantities. 



♦Neutralization number by potent iometric titration {first revision ). 

7 
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C«. PREPARATION OF ELECTRODE SYSTEM 

C-«.l Prepare the electrode system in accordance with IS : 1448( P : I )- 

1971^ 

C.7. STANDARDIZATION OF APPARATUS 

C-7.1 Prior to each test or series of teste, set the meter to read on the pH 
scale, insert the electrodes into a beaker containing the acidic nonaqueom 
buffer solution at a temperature of 25 ± 2*C and stir the solution vigo- 
rously. When the ^H meter reading becomes constant adjust the asym- 
metry potentbd dial of the instrument so diat the meter reads 4*0. 
Ci-7«2 Remove the aodic tmffer, dean the dectrodes, and immerse them 
in water for several minutes. Dry the electrodes and insert them in a 
beaker containing alkaline nonaqueous buffer solution at 25 ± 2^G. When 
the ^H meter reading has become steady, record the exact value. If the 
reading is within 0*2 units of ll'O, the initial addity, j^Hr, of unknown 
solutions may be read direcdy from the dial of the meter. If the reading 
is not within 0*2 units of 11-0 prepare a correction graph as shown in 
Fig, 2. Use this graph to convert pH meter readings to initial addity, 
pHr. 
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*Neutralizatioa number by potentiometric titration ^firsX rmsion ). 

8 
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C-8. PROCEDURE 

C-8.1 Titrate 100 ml of titration solvent with 0-01 N KOH solution until 
the meter indicates a pHr between 13 and 14. 

C-8.2 Add 0-5 ml of indicator solution to a fresh portion of titration 
solvent and after cleaning the electrodes titrate with 0*01 N KOH solution 
until the meter indicates a pHr between 13 and 14. 

C-8.3 During the titration, plot the volume of titrant agaimt the pHr or 
meter reading and note on the curve the various colour changes at the 
corresponding pHr values. 

Note — The following colour changes, in order, are intended as a guide: 
Amber to olive green 
Olive green to clear green 
Clear green to bluish green 
Bluish green to blue 

C-8.4 Plot the blank titration on the same paper used for the indicator. 
C-9. CALCULATION 

C-9.1 Subtract the volume of titrant used in the blank titration from that 
used for the indicator solution titration at the same pHr corresponding 
to the definite colour changes between 10 to 12 j&Hr. 
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